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¥ RDECOM Ground Robotics Capability Sets
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Discussion and Way Ahead

Some Challenges:

Cultural

- An unwillingness to reduce force
structure.

- Trust and confidence issues related to
autonomous behaviors (safety)

- Appreciation of the potential return on
a robotic investment.

Moral

- Responsibilities associated with the
Unmanned application of force

Social

- The incurious nature (lack of curiosity
in a machine).

- Lack of comfort for people to operate
in close proximity to machines.

UNCLASSIFIED

Robotics are enablers and catching on but, mainly as

force multipliers — Not yet replacing force structure

- Move beyond ONS/JUONS capability gaps
- Develop a Robotic Environment (Test Bed or Base Ops)

- Leverage modeling and simulation for comprehensive
DOTMLPF impact

- Conduct Independent Robotics Efficiencies Study to:

1) Determine return on investment for tasks robotics could perform (like robotic
convoying)

2) Confirm that at various places along Bloom's taxonomy or some combination
of dull, dirty, or dangerous tasks, we can replace humans.

3) Determine personnel life-cycle cost savings

4) Expose the user and the military community to semi-autonomous robotics

through test bed, base and installations operations
WARFIGHTER FOCUSED.



Us. ARMmyY

Y RDECOMI MAGIC 2010 Partners

...n.n nﬂ‘n

“The U.S. and Australian Departments of Defense jointly sponsored MAGIC 2010 to attract

, _ innovative proposals from worldwide research organizations to develop heterogeneous
" Ihu.u ‘u 'IT] teams of ground robots that operate autonomously with a minimum number of users that can
ot UNg be deployed effectively in military operations and civilian emergency situations.”

Multi Autonomous

Ground-robotic
International Challenge

- taken from MAGIC2010 Website

; _ Australian Government

< Department of Defence
Defence Science and
Technology Organisation

NIST
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N BDEL'@ Technology Challenges

1. Flip the ratio of controllers to robots, i.e. less operators; more
robots

2. Imbed individual and group ‘behaviors’ in teams of
heterogeneous mobile platforms

3. Coordinate all assets in a bandwidth-limited urban
environment

4. Show dynamic allocation and re-planning of robot resources
under ‘loss of robot’ scenarios
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Mapping Identifying
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\ BDEG@ Concept of Operations

apriori

simulated UAV feed

MMMMMM

Sensors

/
//ﬁ disruptors

robot operators

PEREET L

‘triggered’ robot behaviors
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“Cappadocia” - Ankara, Turkey 1st Place/$750K - Team Michigan
o Comprising ASELSAN (Turkish military electronics
company) with Bilkent University, Bogazici University, 2nd Place/$250K - University of Pennsylvania

Middle East Technical University from Turkey, and Ohio
State University (Control & Intelligent Transportation

Research Lab) of the USA. 3rd Place/$100K - RASR

“Magician” - Perth, Australia

o University of Western Australia (Robotics and Automation
Laboratory, Adaptive Systems Research Group), Flinders
University (Artificial Intelligence and Intelligent Systems
Laboratories), Edith Cowan University (Artificial
Intelligence and Software Engineering Cluster), Thales
Australia (D3S&A, Naval Division), ILLIARC Pty Ltd.

“RASR"” - Gaithersburg, MD

o Reconnaissance and Autonomy for Small Robots Team -
USA (Lead: Robotic Research, LLC; with Industry Partners:
General Dynamics Robotic Systems, QinetiQ-NA, Del
Services, Cedar Creek Defense, Carnegie Mellon Robotics
Institute, Embry-Riddle Aeronautical University, University
of Michigan.

“"Team Michigan” — Ann Arbor, MI

° Comprising Soar-Tech with research support from the
University of Michigan.

“University of Pennsylvania” - Philadelphia, PA The winners of the competition were announced at the
o BAE Systems as auxiliary team members. Land Warfare Conference in Brisbane, Australia on 17
November 2010

WARFIGHTER FOCUSED.

UNCLASSIFIED 12



Us. ARMmyY

¥ RDECOM 3 Major Innovations

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED.

Stripped
down TALON
IV platform
with RSTA
head and
weighing
under 40 Kg
- RASR
e Low cost e Michigan 3D bar-

omni- code for localization

directional - Team Michigan

camera and ‘ ‘

software

for 360 SA

- UPENN
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